Rtsumk. -Pour expliquer la d6croissance du moment magnetique dans des ferrites de lithium substitues au zinc, Dionne a propose un mod&le qui tient compte d'un canting des moments situb sur les sites B lorsque le zinc substitub est sur les sites A. On utilise ici la spectroscopie Mossbauer sous champ magnetique exterieur pour rechercher l'existence du canting dans le ferrite (Lio,sFe0,5)1-~Zn~Fe204 avec
1. Introduction. - The existence of triangular (or canted) spin arrangements in ferrimagnets has been the subject of extensive investigations since Yafet and Kittel (YK) postulated their existence [I] . Triangular arrangements arise when A-A or B-B interactions are comparable to the A-B intersublattice interactions. Experimental evidence for triangular arrangements has been obtained by neutron diffraction [2, 31 , high field differential susceptibility [4] and Mossbauer spectroscopy [5- 81 in systems such as MnFe,-,Crx04, CuCr204, FeCr,O,, NiFe2 -,Cr,O,, Ni, -,ZnXFe2O4. On the basis of the YK model, Geller et al. [9] have interpreted their magnetization data on substituted yttrium-iron garnets (YIG) assuming that when nonmagnetic ions substitute Fe3+ exclusively in one sublattice, the moments of the ~e~' ions in that sublattice remain parallel while the weakened average A-D interactions and the intrasublattice interactions lead to random canting of the Fe3' moments in the non substituted sublattice. Later, Rosencwaig [lo] Mossbauer spectroscopy has been used previously [5-81 to prove or rule out the existence of canted spin structures in several ferrimagnetic systems. The basis of the method is the following : a typical Mossbauer spectrum in a randomly magnetized magnetic material consists of six lines (see Fig. 1 (top) ). The second and fifth lines correspond to nuclear transitions with no change in nuclear magnetic quantum number m (Am = 0). The selection rules for such transitions indicate that the transition is forbidden for gamma rays propagating parallel to the direction of the magnetic field at the nucleus. Therefore, if spectra are taken in an external magnetic field which is applied parallel to the direction of propagation of the y rays the intensity of the Am = 0 lines is a measurement of the non collinearity between the applied field and the magnetic moment at the iron sites. Employing this method Frankel and Chappert [5] were able to show the existence of triangular spin arrangements in NiFeoA,Cr, .,04 and the collinearity of magnetic moments in NiFe204. More recently triangular arrangements have been demonstrated in Ni, -,ZnxFe,04 [6-81.
In the present paper we report the results of Mossbauer spectroscopy in external magneticfieldsin substituted lithium ferrites (Li,.,Feo.,), -,ZnXFe2O,. This system is of special interest for several reasons : a) since there is only one kind of magnetic ions they are simpler than other substituted spinels, b) canting effects had been postulated by Dionne for this system, c) canting had been found in the closely related Ni-Zn ferrite system and last but not least lithium ferrites have acquired considerable technical importance as square loop materials for microwave devices.
In a previous Mossbauer investigation in this system Young and Smit [I41 found that spectra taken at 2 2 O and 330 O C are fit by a superposition of components due to Fe3" ions on tetrahedral sites and on octahedral sites with different numbers of magnetic neighbours.
On the basis of the Mossbauer results (in zero applied magnetic field) they obtain fit between calculated and experimental magnetizations without assuming spin canting.
2.
Experimental. -Polycrystalline lithium ferrite samples were kindly supplied by R. G. West (Trans. Tech. Inc.). Their preparation has been described elsewhere [5] . Spectra were taken on two types of samples : a) finely ground (mesh 325) powders and, b) thin circular plates were cut from the pressed and sintered blocks and were carefully lapped down to a thickness of 0.1 mm.
Mossbauer spectra were taken in a conventional constant acceleration spectrometer. The source used was 100 mCi "Co : Rh. The absorbers were placed in the center of a superconducting magnet. The magnetic field is parallel to the direction of propagation of the y rays.
3.
Results. - Figure 1 shows Mossbauer spectra of powdered lithium ferrite in external magnetic fields. For H, = 10 kOe the sample is magnetized along the magnetic field direction and the Am = 0 lines have vanished. Figures 2 and 3 show the spectra . We note that for Ho = 5 kOe the intensity of the Am = 0 lines in the lapped disk spectra is much larger than for the powdered samples reflecting the difficulty in magnetizing the disk in a direction perpendicular to its plane. However, for H, = 10kOe the samples are magnetized and the Am = 0 lines are suppressed in the unsubstituted samples whereas we find nonvanishing Am = 0 lines close to 15 kOe, in the substituted samples. The values of the magnetic field necessary to suppress the Am = 0 lines in the substituted lithium ferrites are much smaller than those found in nickel zinc ferrites. A field of 15 kG is not very much above that usually found as necessary ot magnetize polycrystalline samples. However, since it has been found [15] that the magnetocrystalline anisotropy in lithium zinc ferrites decreases with increasing Zn content one would expect that the substituted samples would magnetize more easily than the pure lithium ferrite. The fact that we find the opposite effect could perhaps be due to a small degree of canting in the substituted sample. The results are not conclusive, however, and high field magnetization studies or M6ssbauer spectra in single crystal samples could probably illuminate the situation further.
